Synthesis and pairing properties of alpha-tricyclo-DNA.
We describe the synthesis of the phosphoramidite building blocks of alpha-tricyclo-DNA (alpha-tc-DNA) covering all four natural bases, starting from the already known corresponding alpha-tc-nucleosides. These building blocks were used for the preparation of three alpha-tc-oligonucleotide 10-mers representing a homopurine, a homopyrimidine, and a mixed purine/pyrimidine base sequence. The base-pairing properties with complementary parallel and antiparallel oriented DNA and RNA were studied by UV-melting analysis and CD spectroscopy. We found that alpha-tc-DNA binds preferentially to parallel nucleic acid complements through Watson-Crick duplex formation, with a preference for RNA over DNA. In comparison with natural DNA, alpha-tc-DNA shows equal to enhanced affinity to RNA and also pairs to antiparallel DNA or RNA complements, although with much lower affinity. In the mixed-base sequence these antiparallel duplexes are of the reversed Watson-Crick type, while in the homopurine/homopyrimidine sequences Hoogsteen and/or reversed Hoogsteen pairing is observed. Antiparallel duplex formation of two alpha-tc-oligonucleotides was also observed, although the thermal stability of this duplex was surprisingly low. The base-pairing properties of alpha-tc-DNA are discussed in the context of alpha-DNA, alpha-RNA, and alpha-LNA.